The North Atlantic is the most important sink for atmospheric CO 2 although there still 18 remain uncertainties about the total amount stored by this region and the contribution of 19 the anthropogenic CO 2 (C ANT ) that is exchanged between the Mediterranean Sea and the 20 Atlantic Ocean. During the P 3 A 2 cruise performed in October 2008 throughout the 21 oceanic area covered by the Gulf of Cádiz and the Strait of Gibraltar, which channelizes 22 the water exchange between the Atlantic and the Mediterranean, extensive 23 measurements of the carbon system parameters (pH, total alkalinity and total inorganic 24 carbon) and others related (dissolved oxygen and nutrients) were carried out to analyse 25 their distribution in the area. In order to study the C ANT spatial variability, three 26 observational methods for C ANT concentration assessment (φC T º, ∆C* and TrOCA) 27 were applied. The three water masses identified in the area, North Atlantic Central 28
that the ocean and land biosphere have taken up a significant amount of CO 2 , thus 48 acting as sinks for the anthropogenic carbon dioxide (C ANT ) (Sarmiento and Gruber, 49 2002) . It is known that the oceans represent the major of these two sinks, storing 50 approximately 48% of the total C ANT (Sabine et al., 2004) . Therefore, quantifying C ANT 51 distribution and the total amount sequestered by the oceans is crucial to better 52 understand the role of the oceans in the global carbon cycle and how they moderate 53 climate change (IPCC, 2007) . This analysis must be, however, conducted through 54 empirical methods based on the use of different tracers since C ANT can not be directly 55 measured. 56 57 Several methods for the indirect estimation of C ANT have been developed up to date. 58
Those based in the back-calculation technique (Brewer, 1978; Chen and Millero, 1979 ) 59 are quite extended as they were the first algorithms defined to assess the temporal 60 variation experienced by the measured inorganic carbon since a water mass was 61 originally formed. Such variation is due to the contribution of the organic matter 62 oxidation-reduction processes and the calcium carbonate dissolution-precipitation. 63
Gruber et al. (1996) improved the initial method that was developed for the Atlantic 64
Ocean and defined the quasi-conservative carbon tracer ∆C*, which reflects the uptakeof C ANT and the air-sea disequilibrium present when the water mass loses contact with 66 the atmosphere, assuming that it remains constant over time. A more recent method for 67 C ANT computation is the TrOCA approach, which was originally proposed by Touratier 68 and Goyet (2004b) and further improved by Touratier et al (2007) . This technique 69 considers a quasi-conservative tracer TrOCA, which combines Oxygen, inorganic 70
Carbon, and Total Alkalinity and that is based on the conservative NO tracer (Broecker, 71 1974; Ríos et al., 1989; Touratier and Goyet, 2004a) . Both the TrOCA approach and the 72 ∆C* technique assume that below the mixed layer, the decomposition of organic matter 73 follows a constant Redfield stoichiometry and that today's air-sea CO 2 where TrOCA represents a semi-conservative tracer based on the Redfield oxidation-231 reduction ratios of organic matter, calculated as follows: 232 evident at a pressure of around 1000 dbar because of a salinity and potential temperature 311 increase (Fig. 3b-c) . This signal corresponds to the lower core of the MOW (Fig. 5f ) 312 (Ambar and Howe, 1979; Serra and Ambar, 2002). In contrast, NADW was found in a 313 reduced number of deep stations (depth>1500 m) located in the southwestern part of the 314 surveyed region (Fig. 5e, 6e ). This water mass was previously described in the Iberian 315
Basin by Alvarez et al. (2005) with salinity and temperature values around 34.9 and 2.4 316 ºC, respectively. In our study, NADW was slightly modified as it showed salinity and 317 temperature values around 35ºC and 5ºC respectively (Figs. 3b-c, 4b-c) . 318
All the water masses identified were also characterized by specific carbonate properties, 319 as the variability of A T , AOU and C T (Figs. 2b-d ) was well correlated with the 320 distribution of the different water masses. Due to the shallower location of the NACW 321 (Figs. 5d, 6d) , its thermohaline properties suffer modifications caused by the air-sea 322 interactions and river discharges (Criado-Aldeanueva et al., 2009), which resulted in the 323 highest variability found for these parameters within the same water mass (Figs. 2b-d) . 324
Moreover, the pattern of AOU allowed to distinguish the presence of the two varieties 325 of the NACW described in the area: the ENAC t , which is oxygen saturated, was thereby 326 characterized by the lowest AOU levels at about 6 µmol kg -1 (Fig. 2c) , coinciding with 327 previous reports (Aït-Ameur and Goyet, 2006) and the ENAC s which is located below 328 the former, and exhibited an increase in the AOU levels (Fig. 2c) (Figs. 2b-d) . In the 335 vertical sections of the N-S and W-E transects, the biogeochemical properties of the 336 MOW were also evident in the lower core (Figs. 3d-f, 5f ) and in the western part of the 337 Strait (Figs. 4d-f, 6f) , with values that coincide with those reported by Aït-Ameur and 338
Goyet (2006) On the other hand, the A T and C T signatures inside the NADW showed lower values 343 equivalent to 2329±7 µmol kg -1 and 2167±2 µmol kg -1 , respectively (Fig. 2b, d ). In fact, 344 data plotted in the vertical sections of the transects revealed a decrease of these 345 properties with depth (Figs. 3d-e, 4d-e) due to the presence of this water mass (Figs. 5e,  346 6e). It is also worth mentioning that the high AOU values (~80 µmol kg -1 ) detected in 347 this water mass (Fig. 2c) In the N-S section, the spatial pattern of C ANT was similar regardless of the method used 370
for computation, as all of them resulted in a vertical decreasing gradient (Figs. 5a-c) . 371
The maximum concentrations of C ANT were consistently located in 100 m depth waters 372 (50-60 µmol kg -1 ), where the highest proportion of NACW was present (Fig. 5d) . In 373 contrast, the lowest C ANT values were found at depths below 1500 dbar (Figs. 5a-c) due 374 to the slight C ANT penetration into the domain of the NADW (Fig. 5e zone found at about 1000-1200 dbar in the continental slope (Fig. 3b) and 378 corresponding to the lower MOW core (Fig. 5f yielded values around 40% higher than those attained by the technique subsequently 394 refined (Fig. 6c) . 395
On the contrary, when both the φC T º and ∆C * methods were applied in the Strait, higher 396 water column, with a decreasing vertical pattern being also evidenced (Figs. 6a, c) . This 398 discrepancy can be explained by the nature of the equations, as the general TrOCA 399 approach applies a global formula that is a function exclusively of θ, O 2 and A T 400 measured in situ (Eqs. 3, 4) whereas the back-calculation techniques include the 401 computation of the pre-industrial carbon level and the disequilibrium due to the air-sea 402 CO 2 difference (Eqs. 5, 6), which are adapted regionally considering the formation of 403 each particular water mass. This feature was already highlighted in the early analysis 404 Since the main differences in the C ANT contents observed in our study were related to 438 the presence of the Mediterranean waters (Figs. 6a-c) , the contribution of the MOW to 439 the specific C ANT inventory was also calculated with each technique. Results 440 summarized in Table 2 indicate that the Mediterranean supplies 8% of the total C ANT 441 specific inventory when the φC T º and ∆C * methods were used. A small increase in this 442 contribution (11-12 %) was attained with the two TrOCA approaches, as a result of the 443 higher concentration of C ANT assigned to the MOW by both parameterizations (Fig. 6c) . 444 
